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Abstract 
Marojejy National Park is known for its diversity. Though it is home to the silky sifaka, it 
has extensive populations of herpetofauna. Seventy-seven species of reptiles have been 
documented in Marojejy National Park. This study aimed to evaluate the reptile community 
diversity and habitat characteristics in the park through systematic searches of ten-by-ten-meter 
plots, and inventory of species as they were found throughout the park. Systematic searches 
yielded the finding of 19 of the total 25 species identified. Some species that were found had not 
been previously seen at Marojejy before, most notably, Brookesia sp. “Nosy Hara”, Brookesia 
desperata, Furcifer sp. “Montagne d’Ambre”, and Uroplatus phantasticus. In addition to not 
being documented at Marojejy, some of these species are not listed in the ‘Catalogue of Life’ on 
the ICUN Red List. These species include those listed previously, however in place of U. 
phantasticus, which is recognized, is Pareodura gracilis. This study also found specimens that 
have the potential to be new species, although further study and description of said organisms is 
required. The conclusion of this research is largely that more work needs to be done in obtaining 
basic information about herpetofauna in Marojejy National Park. Their habitat preferences need 
to be studied in conjunction with the species to better understand the community as a whole. 
Introduction 
Marojejy National Park and its Herpetofauna 
Marojejy National Park is an excellent example of the incredible biodiversity Madagascar 
is known for. The literal translation of the park means “many things” and indeed, the park is 
packed with wildlife. Not many places can boast of the 310 species of plants and 149 species of 
reptiles and amphibians that call Marojejy home. In fact, of the 77 species of reptiles found in 
Marojejy, 16 are endemic to Madagascar. Speciation research is still being done to determine 
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which of those reptiles are only found in Marojejy. Additionally, all of the species of reptiles 
found here account for more than one fourth of the species diversity found in Madagascar in 
general. The park is known for its natural beauties such as La Piscine Noire in addition to the 
organismal diversity. In 1952, Marojejy was awarded the special reserve status. This is largely 
thanks to the research and enthusiasm for the park, displayed by Henri Jean Humbert 
(Marojejy.com) He was so influential there is even a waterfall located near Camp I dedicated to 
him. The park graduated to national park status in 1988, and is currently a UNESCO World 
Heritage site. Camp II (Marojejia) in the park lies at 775m in the range of zero to 2,200m that the 
park spans and is surrounded by dense rainforest. Reptiles and amphibians are known to reside in 
the lower half of complete elevation (Marojejy.com). Due to the altitude and steepness of the 
park, the landscape can change from dense rainforest to mountain tundra rather quickly. This 
makes Camp II an ideal location for studying the herpetofauna in the park as it provides access to 
a range of different altitudes and aspects within the park. 
Methodology 
Data Collection 
Data was collected to study the herpetofauna of Marojejy National Park through the use 
of systematic searches. Fixed area plots that were sized 10 meters by 10 meters were searched by 
two people for one hour and fifteen minutes per plot. Each plot was searched twice in the 
morning and twice after nightfall. This was to ensure that both diurnal and nocturnal species 
would be accounted for. Night and day pairings were kept to the same calendar day to attempt to 
control for climate. Basic habitat variables such as slope, aspect, GPS, and proximity to water 
course was recorded for each plot. Searching was done in leaf litter, in and under deadwood, on 
foliage, and on trees. 
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Study Sites 
Eleven sites were used in this study. The coordinates of each area are outlined in Table 1. 
Due to some potential inaccuracies with the GPS, only one coordinate was recorded for each 
plot, rather than the limits of each plot. All of the plots examined were primary and dense 
rainforest. Due to the difficulty of the terrain, night-walks were unable to be conducted above 
780m. Though plots with specific elevations were used to ensure a range of altitude, all plots 
were randomly chosen. 
Site Location (Coordinates and Elevation) 
1 S 14.43402, E 049.76034, 750m 
2 S 14.43430, E 049.76056, 734m 
3 S 14.43420, E 049.76105, 740m 
4 S 14.43426, E 049.76214, 660m 
5 S 14.43423, E 049.75959, 770m 
6 S 14.43410, E 049.76016, 778m 
7 S 14.43491, E 049.76302, 674m 
8 S 14.43533, E 049.76412, 673m 
9 14°26'02.5"S, 049°26'05.8"E, 657m 
10 14°26'06.8"S, 049°46'02.0"E, 584m 
11 14°26'08.3"S, 049°46'13.7"E, 554m 
Table 1: Listing of GPS coordinates of all study sites. 
 
Nomenclature and Taxonomy 
 Species identification was done with the use of the field guide by Frank Glaw and Miguel 
Vences 2007. If species were not found in with this resource, they were described and 
photographed, and compared to more recent speciation papers (Glaw et al., 2012). Reptiles not 
previously found in Marojejy National Park are labeled with “cp” as they are currently pending 
further investigation for taxonomic classification. The Red List classification was obtained from 
the IUCN Red List website.  
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Statistical Analysis 
 Simple statistical methods were used to analyze this data. The tests performed here 
followed the examples of previous studies (Parks et al, 2017). One example is the Jaccard Index 
for similarity, which can be used to compare the relationship between two groups. In this study, 
those groups were differentiated by altitude and aspect. The Jaccard Index value is calculated 
(Waite, 2000): 
  Jaccard Index= (numbers in both sets of data) / (numbers in either set) x100 
 Other statistical tests included Menhinick's index. This test measures species richness in 
an area (Waite, 2000). This can be applied to one population in a location and compared to a 
different site, or it can be used to compare smaller areas in the same general region.  
    D= s / √𝑁   
 Where  D= species richness 
   s= number of different species in sample 
   N= number of individuals in sample 
 The last statistical test that was applied to this data is the Shannon-Weiner Diversity 
Index. This test was performed to identify the overall species diversity at Marojejy National 
Park. This was calculated (Waite, 2000):  
    H’=  - ∑ pi ln (pi) 
 Where  pi=  (# of individuals in species i) / (total # individuals in sample) 
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 Additionally, the evenness, E, of species diversity can be calculated with these variables. 
Species evenness is rated on a scale ranging from 0 to 1. Zero means that an area solely consists 
of one species. A result of 1 means that the species are completely and evenly spread across the 
area. This can be found by (Waite, 2000): 
    E= H’ / Hmax 
    Hmax= ln (S) 
 Where  S= number of species present in a sample 
 The last statistical test that was performed was the relative abundance of each species in 
their respective altitudes. Species abundance is calculated by dividing the number of individuals 
in a specific species by the number of total individuals found, and then multiplying it by 100. 
Species that have a value of less than 2% are said to be a residential species. Between 2% and 
5% means that a species is influential, and above 5% means a species is dominant in the area 
(Ratianarivo, 2012).  
Results 
 Eleven plots at varying elevations and proximities to watercourse were surveyed twice 
during the day and twice at night. As shown in Table 2, a total of 25 different species were found 
between the elevations of 780m and 550m. The counts of each species are what was found 
during allotted systematic searches. Sightings include reptiles that were identified randomly 
when spotted around the park. Sightings were not included in density calculations as there was 
no consistent way to measure the ground covered in finding them. Sightings served as an 
additional tool to categorize different species of reptiles as residents of Marojejy. ICUN Red List 
status was also recorded for each species found. In increasing order of severity, “LC” means that 
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the survival of the species is of least concern, “NT” stands for near threatened, “VU” means 
vulnerable, and “EN” means endangered. While the vast majority of species found this list are 
thriving in their current niches in Marojejy as well as other places on the island, there are seven 
other species that are not quite as fortunate. Additionally, an asterisk means that the taxon has 
not been evaluated for the ICUN Red List, nor is it in their “catalogue of life” (ICUN Red List). 
A few of these species, specifically B. desperata, Brookesia sp. “Nosy Hara”, and Fucifer sp. 
“Montagne d’Amber” are currently being further described for a complete characterization of the 
species.  
Table 2 provides and inventory of all organisms found and a listing of their family, genus, and species, as well as counts, their 
ICUN Red List status, and the density of their populations in Marojejy National Park (ICUN Red List).  
Family Genus Species Count Sightings ICUN Density 
(ind/km^2) 
Chamaeleonidae Brookesia griveaudi 10 1 NT 9.09 
desperata 1 1 * 0.91 
karchei 1 0 EN 0.91 
sp. "Nosy Hara" 1 1 * 1.81 
vadoni 0 1 VU 0.91 
Calumma marojenzense 4 0 * 3.63 
nasutum 1 0 LC 0.91 
vencesi 3 1 EN 3.63 
Fucifer sp. "Montagne 
d'Ambre" 
1 0 * 0.91 
pardalis 2 2 LC 3.63 
Lamprophiidae Thamnosophis epistibes 0 1 LC 0.91 
Gekkonidae Ebenavia inunguis 1 0 LC 0.91 
Phelsuma guttata 11 0 LC 10 
lineata 0 1 LC -- 
quadriocellata 0 2 LC -- 
Uroplatus fimbriatus 1 0 LC 0.91 
lineatus 1 0 LC 0.91 
phantasticus 1 0 LC 0.91 
Pareodura gracilis 10 0 * 9.09 
Lygodactylus bivittis 1 0 VU 0.91 
Gerrhosauridae Zonosaurus madagascariensis 1 1 LC 0.91 
rufipes 7 1 NT 7.27 
Pseudoxyrhophiidae Brygophis coulangesi 1 0 VU 0.91 
Parastenophis betsileanus 0 1 LC -- 
Scincidae Trachylepis elegans 0 1 LC -- 
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As seen in Figure 1, the species discovery curve does not reach a plateau. In total, 25 
species were found in 12 days of field work. The rate of species discovery is nearly two new 
species each day. Days are categorized by two searches, one during the morning and one after 
nightfall. Density was measured by individuals per square kilometer. One point one kilometers 
were surveilled. The R2 value for the trend line is 0.9886. The closer the R2 value is to 1, the 
more perfect of a fit the trend line is.  
 
  
Figure 1 shows the rate of species discovery in Marojejy National Park over the course of twelve research days.  
Pictured below, Figure 2 shows the rate of individual discovery. Like to the rate of 
species discovery, this was calculated per human day, which specifically means with a morning 
search and night search both counting for the same day. The rate of individual discovery is 
approximately 6.5 new individuals each day, which is more than three times the rate of species 
discovery. Similarly to Figure 1, this graph did not plateau during the twelve day study. The R2 
value for the trend line is 0.9914 which describes how close the trend line is to matching the 
actual data points.  
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Figure 2 describes the rate of individual reptile discovery during the study.  
Also included in this study are photographs of herpetofauna that need further 
clarification. Some of these species are currently being described in greater detail, while others 
need to be. Some of these reptiles are not listed as inhabiting Marojejy National Park.  
 
Figure 3a and 3b respectively show the specimen that is categorized as Furcifer sp. “Montagne d’Ambre” (Glaw, F., Vences, M. 
2007). 
One species in particular, categorized as Furcifer sp. “Montagne d’Ambre” for this study 
was noted as such, because that was the closest resemblance it had to any reptiles listed in field 
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guides (Glaw, F., Vences, M. 2007). Figure three shows different angled photos of the 
chameleon. It was found at 775 meters elevation, resting five meters high on the branch of an 
unknown tree. This specific specimen is 16 centimeters in length, and displayed two colors upon 
being approached: yellow and green, as displayed above. 
A
B 
Figure 4a shows the specimen that was found at Marojejy. Figure 4b is also a specimen found at Marojejy, but it is confirmed as 
Calumma marojezense (Glaw, F., Vences, M. 2007).  
Figure 4a and 4b compare two chameleons found in Marojejy. Figure 4b is C. 
marojezense. Figure 4a was categorized as such for this study, however the difference between 
the two organisms is apparent. Though they both possess the white and green coloration along 
their sides, 4a has three yellow points on the side, whereas 4b only has two. 4a was found at S 
14°26’07.1” E 049°45’50.3”, at an elevation of 673 meters.  
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A,B 
Figure 5a and 5b are images of B. desperata (Glaw, F., Vences, M. 2007).  
 With the use of more recent studies, Figure 5a and 5b have been identified as B. 
desperata. This species was previously named B. minima, before it was discovered that B. 
minima actually consisted of three separate species. This specimen of B. desperata measured 27 
millimeters long and was found at 800 meters altitude in leaf litter. This species has not 
previously been listed at Marojejy National Park.  
A
B 
Figure 6a and 6b show pictures of Brookesia sp. “Nosy Hara”, found at Marojejy National Park (Glaw, F., Vences, M. 2007.) 
 The images above are of a small chameleon, measuring 26 millimeters found around 
Camp II in Marojejy. It was found at S 14°26’07.3” E 049°45’50.8”, at an elevation of 673 
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meters. This 6 a/b was categorized as B. sp “Nosy Hara” because it had the closest resemblance. 
Further study of these small chameleons is required to describe them more accurately.  
A, B 
Figure 7a and 7b show photos of what was listed as L. bivittis in this study (Glaw, F., Vences, M. 2007).  
 This tree gecko was found at 580 meters elevation, and is 38 millimeters. The closest 
species to this gecko is L. bivittis, therefore it was listed as such. Further research needs to be 
done on this species because although in its description, it has various appearances, none of the 
other L. bivittis examples showed the yellow stripe running completely down the tail. The lines 
finished at the end of the body.  
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A,B 
Figure 8a and 8b show two photographs of U. phantasticus, which has not been sighted at Marojejy before. 
 These photos in Figure 8a and 8b aid in documenting the sighting of U. phantasticus in 
Marojejy National Park. Not only has this not been seen in this specific park, it is not 
documented in the North of the country. It was sighted at 580 meters altitude. The characteristics 
of the tail is one strong identifier for U. phantasticus specifically.  
 Though some of the species found still require more in-depth investigation, some 
statistical analysis was feasible with all of the species and certain characteristics of the plots.  
Variable Category of 
Plot 
H’-Value 
(Shannon-
Weiner) 
E-Value 
(Shannon-
Weiner) 
Jaccard 
Index 
Altitude Total with all 
species 
2.747 
 
0.853 
 
-- 
Below 700m 2.389 
 
0.742 
 
0.28 
Above 700m 2.334 
 
0.725 
 
0.28 
Proximity to 
Watercourse 
Total with all 
species 
2.731 
 
0.848 
 
-- 
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25m and Under 2.061 
 
0.640 
 
0.263 
Over 25m 2.327 
 
0.723 
 
0.263 
Table 3 shows three statistical tests done on two different groupings of plots, altitude and proximity to water course. 
The statistical tests of Shannon-Weiner Index and Jaccard Index were also performed on the entire population of 
reptiles for comparison.  
 The statistical tests in Table three showed three trends for each category. Shannon-
Weiner diversity index values are compared together. Below 700m altitude has the higher H’ 
value, so that means it has more diverse populations. It also has a higher E-value, which refers to 
the evenness of spread of reptiles. This means that the populations of reptiles found below 700m 
were more evenly distributed within the plots at those elevations. The Jaccard Index of the two 
types of plots is 0.28, which means that the two groups are 28% similar. With proximity to water 
course, the two groups were less similar than that, only 26.3%. Additionally, the more diverse 
and even spread of reptiles came from plots that were over 25 meters away from watercourse. 
There are two totals because not all of the same reptiles were used in the same comparison. 
Sightings were included along with counts for altitude, however herpetofauna that was found 
along trails or outside systematic search areas was not recorded alongside their proximity to 
water course. They had to be omitted from those calculations.  
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Table 4 shows the relative abundance of all species identified in varying categories. 
 The calculations for relative abundance were performed over a variety of fronts. 
Similarly to Table 3, Table 4 has two totals for each of the categories. The total in the umbrella 
for altitude reflects the total abundance for all organisms, accounting all plots and sightings. 
Relative abundance was calculated for each type of environment to compare the presence of a 
species in different types of environments. B. griveaudi, C. marojezense, C. vencesi, Z. rufipes, 
P. guttata, and P. gracilis are the dominant species within all examined plots. B. desperata, B. 
Relative Abundance 
 Altitude Proximity to Water Course 
Species Below 
700m 
Above 
700m  
Total 25m and 
Under 
Above 
25m 
Total 
B. griveaudi 15.217 14.285 15.068 15.492 14.285 20.588 
B. karchei 2.173 0 1.369 1.408 0 2.941 
B. desperata 2.173 3.571 2.739 1.408 0 2.941 
B. sp "Nosy 
Hara" 
2.173 3.571 2.739 2.816 0 2.941 
B. vadoni 0 3.571 1.369 1.408 0 0 
C. marojenzense 4.347 7.142 5.479 5.633 4.761 8.823 
C. vencesi 6.521 3.571 5.479 4.225 0 8.823 
C. nasutum 0 3.571 1.369 1.408 4.761 0 
F. sp "Montagne 
d'Ambre" 
0 3.571 1.369 1.408 4.761 0 
F. pardalis 8.695 0 4.109 4.225 0 5.882 
Z. 
madagascariensis 
0 7.142 2.739 2.816 4.761 0 
Z. rufipes 4.347 21.428 10.958 11.267 28.571 2.941 
P. guttata 23.913 0 15.068 15.492 14.285 11.764 
P. quadriocellata 2.173 3.571 2.739 2.816 0 0 
P. lineata 2.173 0 1.369 1.408 0 0 
U. lineatus 2.173 0 1.369 1.408 0 2.941 
U. fimbriatus 0 3.571 1.369 1.408 0 2.941 
U. phantasticus 2.173 0 1.369 1.408 4.761 0 
P. gracilis 13.043 14.285 13.698 14.084 14.285 20.588 
E. inunguis 0 3.571 1.369 1.408 0 2.941 
L. bivittis 2.173 0 1.369 1.408 4.761 0 
B. coulangesi 2.173 0 1.369 1.408 0 2.941 
T. epistibes 0 3.571 1.369 1.408 0 0 
S. betsileanus 2.173 0 1.369 1.408 0 0 
T. elegans 2.173 0 1.369 1.408 0 0 
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sp. “Nosy Hara”, F. pardalis, Z. madagascariensis, P. quadriocellata are influential species at 
Marojejy, based on these calculations. All other species are deemed residential unless they have 
a zero, in which case they were not found.  
Discussion 
Analysis 
 This study was successful in identifying 25 species in Marojejy National Park and 
evaluating important habitat characteristics. All of the species and individuals were discovered at 
a relatively steady rate, as seen with the R2 value for both graphs. However, neither graph 
plateaued at the end of 12 days. It is likely that even more species would have been found, had 
the study continued on for longer. When a graph of discovery plateaus, it means that all species 
in the area have been discovered. The lack of plateau strongly suggests that there is more species 
in the herpetofauna community at Marojejy than what has been described in this study.  
In terms of species identified, 25 were described from this study. Five out of those could 
not be definitively labeled. Species identified fell on a variety of securities on the ICUN Red 
List. One specimen, C. vencesi, is listed as endangered, however was calculated as a dominant 
presence in the overall environment at Marojejy. These two titles are not mutually exclusive but 
rather aids as proof that further research on this species is needed. C. vencesi may be thriving at 
Marojejy, but that may be one of the few ecosystems where it can survive. Additionally, L. 
bivittis, B. coulangesi, and B. vadoni are listed as vulnerable, which is only one step above 
endangered. These statuses beg for more research to better understand in what environments 
these organisms thrive best. Table 4 aids in understanding this by comparing side by side how 
abundant species are when you classify their environment by different variables. Furthermore, 
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some of the reptiles found were not even on the ICUN Red List. These include, B. desperata, B. 
sp. “Nosy Hara”, C. marojezense, F. sp “Montagne d’Ambre”, and P. gracilis. Some of these 
are still in the process of being described, such as B. desperata (Glaw et al, 2012).  
However, the lack of studies for some of the other organisms, such as F. sp “Montagne 
d’Ambre” is concerning. While researchers are aware that this organism exists in Montagne 
d’Ambre, it seems to be less known of its presence at Marojejy. The population in Marojejy is 
likely a new species due to the geographic isolation of the population in this park and that in 
Montagne d’Ambre. The specimen found in Marojejy has a single dot on the side, the species 
identified in Montagne d’Ambre has a white line instead. Along with that, there are also blue 
scales on the ridge of the skull. Reptile species can have incredibly specific morphological traits. 
In descriptions of species, scale count is often included (Glaw et al, 2012). Species can also be 
described genetically. One species, B. minima, has now been distinguished into three separate 
species, based on genetic testing. What had been considered B. minima was found at three 
different locations on the island (Glaw, F., Vences, M. 2007). Due to geographic isolation, it was 
found that these new species have between 18-32% genetic difference with some genes (Glaw et 
al, 2012). Overtime geographic isolation can create new species even when individuals do not 
immediately seem morphologically different from one another, or when differences seem 
negligible. This could be the case for F. sp. “Montagne d’Ambre”.  Another example where 
morphological traits do not exactly align is in Figure 4a and 4b. The individual identified in 
Marojejy has three yellow spots on both lateral sides. One just above the arm socket and two on 
the stomach. Although it also shares the green and white line that runs down the lateral side, C. 
vencesi typically only has one yellow spot on the lateral side. As previously mentioned, species 
can have morphological traits that are incredibly particular. This individual and the species of C. 
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vencesi requires further investigation to determine whether it has the potential to be a new 
species or not. The need for more basic research is not limited to just this species. L. bivittis, as it 
has currently been labeled, demands the same attention as photos in 7a and 7b show, it has 
different coloration than what is usually seen within the species. Within the theme of basic 
research, more studies that take inventory of species living in Marojejy are needed. U. 
phantasticus was not previously found in the northern region of Madagascar.  
Accompanying an inventory list of species found in Madagascar, the abundance of these 
organisms is also included. The abundance was calculated categorizing the plots into four parts, 
to compare whether one species had a higher abundance in on type of environment or another, 
for example, they were more abundant farther away from water. The values for each species with 
each environment are listed. It is interesting to note that there are differences in abundances 
depending on the characteristics of the site. More complex statistical analysis is required to 
determine whether the difference in abundance for each type of site is statistically significant. An 
ANOVA test would be ideal.  
Methods Critique 
The systematic searches yielded the discovery of 19 of the total 25 species. Six of the 
species were found in sightings, often in route to the search plots. While systematic searches 
were certainly an effective way of finding reptiles, over 20% of species identified came from 
random sightings. Systematic searches on their own are not efficient enough on their own for 
species identification. It would be beneficial to add in another method, such as transect walks, 
that would be completed multiple times. Additionally, this study was conducted during the 
commencement of the rainy season, in mid-November. This is a narrow window of time to be 
searching. Some reptiles are harder to find in the rainy season. 
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Limitations of the Study 
 Limitations of this study include the time frame that the research was conducted. As 
previously mentioned, this study was conducted over 12 days mid-November. This time of year, 
Madagascar is in between two seasons. The dry season ends in October, early-November and the 
rainy season sets in in December. Unfortunately, the timing of this study was unavoidable. 
Conjointly, the twelve-day time constraint for conducting this study was unchangeable. The time 
constraints as well as season of the study likely prevented the identification of other herpetofauna 
in Marojejy. Furthermore, plots were limited in terms of the range of altitude due to the lack of 
resources that would have allowed stays at Camp I and Camp III. The difficulty in terrain of 
Marojejy limits the distance that can be travelled at night for night-walks.  
Further Study 
 In continuing the study of herpetofauna in Madagascar and its relationship to different 
habitat characteristics, studies should be conducted for longer periods of time, and during 
multiple parts of the year. It would be beneficial for parties to stay in Camp I and Camp II for 
longer durations of time so that the range of altitudes studied can be increased. Moreover, 
additional investigation about specific habitat use would be beneficial, especially for species 
such as C. vencesi that are endangered. Noting the flora reptiles use and associated flora would 
help give a better understanding of how these species survive, what can be done to help those 
that are struggling. Together with all of this, more basic research needs to be done. In this 
twelve-day study alone, there is already potential for the description of new species.   
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Conclusion 
 Marojejy is a hub of diverse herpetofauna. This is already a well-known fact, as 77 
species of reptile have already been identified (Marojejy.com). What is less known is that there 
is still potential for the description of new species, and new species that may be vulnerable or 
endangered in Marojejy National Park specifically. This study aides the argument that more 
basic research needs to be done on the herpetofauna of Marojejy and on the use of their habitat if 
the world wants to understand how to save the unparalleled diversity in Madagascar.  
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Appendix A 
Site Location 
(Coordinates 
and Elevation) 
Elevation 
(meters) 
Aspect (East 
or West 
Facing) 
Proximity to 
Watercourse 
(meters) 
Slope 
(degrees) 
1 S 14.43402, E 
049.76034 
750 W 15 40 
2 S 14.43430, E 
049.76056 
734 W 5 40 
3 S 14.43420, E 
049.76105 
740 W 25 30 
4 S 14.43426, E 
049.76214 
660 W 30 0 
5 S 14.43423, E 
049.75959 
770 W 30 50 
6 S 14.43410, E 
049.76016 
778 W 10 50 
7 S 14.43491, E 
049.76302 
674 W 350 35 
8 S 14.43533, E 
049.76412 
673 W 400 30 
9 14°26'02.5"S, 
049°26'05.8"E 
657 E 150 10 
10 14°26'06.8"S, 
049°46'02.0"E 
584 E 5 15 
11 14°26'08.3"S, 
049°46'13.7"E 
554 E 50 5 
Plot details.  
 
Appendix B 
 
Additional photo of Brookesia sp. “Nosy Hara”. 
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Appendix C 
Photos of some of the species. Listed below. 
1 2
3 4
5
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6
7
8 
1- Brookesia griveaudi ; 2- Pareodura gracilis ; 3- Calumma marojezense ; 4- Phelsuma guttata ; 5- 
Furcifer pardalis ; 6- Brookesia vadoni ; 7- Calumma vencesi ; 8- Ebenavia inunguis 
 
